A genetic model to dissect the role of Tsc-mTORC1 in neuronal cultures.
Tuberous sclerosis complex (TSC) is an autosomal dominant disease caused by mutations in either of two genes, TSC1 or TSC2, whose protein products form a complex that is essential in the regulation of mammalian target of rapamycin (mTOR) activity. TSC is characterized by the presence of benign tumors called hamartomas, which within the brain are known as cortical tubers. Neurological manifestations in TSC patients include epilepsy, mental retardation, and autistic features. In response to hormones, growth factors, or nutrients, the phosphatidylinositol 3-kinase or extracellular signal-regulated kinase-Tsc-mTOR pathways activate the translation machinery and regulate cell growth and/or size. Loss of TSC1 or TSC2 function results in constitutive activation of mTOR leading to tumor formation. Nevertheless, regulation of mTOR activity in nondividing neuronal cells and roles of mTOR hyperactivation in the neurological aspects of TSC remain elusive. Here, we have established a genetic model of mTOR complex 1 (mTORC1) activation in culture by using lentiviral vector-mediated TSC2 knockdown, which offers a reliable tool for analyzing the TSC-mTORC1 signaling in neurons.